Operational wind data are used to show that the time-averaged mass flux near the tropopause is downward over the maritime continent (Indonesia) region during both summer and winter. The air descends within a layer above the convective level of neutral buoyancy (despite mean upward motion below and above this layer) and must rise through the mean tropopause elsewhere, contradicting the common view that the entry occurs over strongly-convecting regions. Closing the energy budget in the sinking regions requires an energy sink; one possibility is that overshooting convective clouds are irreversibly injecting cold, heavy air at great heights.
Vertical winds are extremely difficult to measure directly and are not observed operationally, leaving the nature of the Walker and Hadley circulations near and above the tropopause largely unexplored. Significantly, however, a wind profiler in the Western Pacific has reported mean downward motion in the lower stratosphere [Balsley et al., 1988; Gage et al., 1991] . Unfortunately such measurements must be treated with caution since they are vulnerable to possible biases [Angevine, 1997; Huaman and Balsley, 1996] and can only sample at a single location a field which may be highly variable.
Large-scale ascent rates may be diagnosed from measurements of horizontal wind, using mass conservation. This kinematic approach is often applied in the troposphere, but becomes rather difficult above 200 hPa due to diminishing signal and observations. Here the kinematic method is applied to operational rawinsonde data using two methods of Copyright 2000 by the American Geophysical Union.
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0094-8276/00/1999GL010868505.00 analysis designed to cope with these problems. Both methods indicate sinking in the lower stratosphere and uppermost troposphere over Indonesia.
Wind Analysis
The basis for this study is 0 and 1200 UCT radiosonde data during the 14-year period 1985-1998, obtained from the Goddard Space Flight Center archive. Too few stations report before 1985 or at other times of day for those years/times to be included. All stations between 25S-25N that report on at least 5% of the days, and whose reports occur in at least two different years, are used (see Figure 1 ).
The data have been analyzed for the December-February (DJF) and June-August (JJA) seasons. Diurnal migrating tides have been estimated using the data and removed.
The first method used to obtain the divergence of the wind field begins with a specially-developed algorithm for obtaining independent, unbiased estimates of the mean wind at each station over the full time period. This procedure removes means and large-scale variability by projecting onto leading EOFS; fills in missing observations by interpolating the available residuals; and repeats these steps to convergence. The method is a form of the EM algorithm and therefore converges to maximum-likelihood mean wind estimates; it will be discussed more fully in a separate publication. After this procedure is complete, weighted leastsquares regression is applied to the station means in order to estimate each term in the equation for divergence Figure I is estimated by fitting to all stations in that area, while maps of V. u are obtained by locally-weighted regressions. Uncertainty in V. u due to uncertainties in station means is found by bootstrap repetition of the entire estimation process using random subsets of the available years, while uncertainty due to spatial sampling is found directly from the uncertainty-of-fit in the regression using the standard method with unknown error. The two errors are added in quadrature to obtain overall error. Additional bias due to diurnal sampling is unknown.
The second method involves choosing an array B of stations that roughly encloses the area. Winds from each day's available members of B are linearly interpolated along the polygon connecting them, and u. fi integrated over the polygon to obtain the daily divergence [Bellamy, 1949] 
Conclusion
The calculated w profiles indicate that the maritime continent region (which has been dubbed a "stratospheric fountain") seems to contain what may be described as a "strato- and others.
